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(57) Abstract: 

PROBLEM TO BE SOLVED: To substantially reduce 
generation of crystal defects by forming masks 
constituted of insulating material thin films or 
high-melting point metal thin films on a substrate, and 
obtaining lll-V compound semiconductor epitaxial growth 
layers which are formed integrally body on the masks. 

SOLUTION: A high-temperature GaN epitaxial growth layer 
is laminated as a base layer on a (0001) face of 
sapphire via a low-temperature GaN buffer layer. An Si02 
film is formed on the base layer. The Si02 film is 
subjected to photolithography, and a pattern having 
linear exposure parts 1 and mask parts 2 is formed on 
the almost the whole surface of a substrate. At this 
time, the width of a narrow part 2c of the mask part 2 
is set at about 3 u.m, the width of a wide part 2d is made 
about 6 ^m, the length between one refraction point of 
the mask part 2 and the next refraction point is set at 
about 400 ^m, and a mask boundary angle is set at about 
0.43 degrees. GaN epitaxial growth films are grown on 
the pattern and are bonded to the GaN growth layer, on 
the mask part 2. 
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m *9 1 ] *«ft*ffi±(CS^lc 0 
fc III- VDHtS»**#xe^*v't^fiI* J ft 

cut** 3 ] ««tt<oBffl«a* v?s*fcTd £ s» 
gs^-r^is** i £fc«»*«2 ce«<B*w#*«. 

gc <£> s m SB & # -r & «»» »r s & 
* -s ft th * z t zftm t r % 

J^MSft^**#IS"e*ot, B»8«ttJ«M<0 

0 9E£8;L*;ftST** d £ €#*£*f 
HI** 6 ] *tt***±l::'>fc < £ % 1 

£it;g|#£>2 22£WU C<0 2 2<DfcTaft*<2 5 0« 

T £ fg»ft MRS affin^^JRHOl^ b & £ ^ x S 

JWIU K^X^±^filt!22a^Hft*^2iai:T£7 

1 W(7)®S*r£iI^co2 2 ; £WL> C£>2 20&Trt 
ftj&«2 5 0«EJUb. 3 5 8K£JLTt?***-BBtt»^'& 

•SW^^SftiL. 8r?*^±<fliitrE2H4=ft# 



01**8] *»fl«S±(C, '>&< £t>~*t0)2^ 

MC»W*fclcEH2n, Ct^2 0<7)iEftHft^ 
OrtcT) l -9^d^~^^(7) iI55T^ 2 Htlft&^iSftZft 

<D2?<D&m<M£Tto&&2 5 OSRJt, 3 5 8«ETF 
£JMIU BE-7X^±omE221S=ft*<7)22trs 

(if** 9 1 ^^aSffi±fC III- V»t^**ii 

2^<7)i&ftHft^^a^tc^*;cEB^n, cco2^ 
<aiMEft«<0i*i<& i o<&iM=a»a>axT£ 2 aitt 

<oaft = ft*(7)2o<7)»ia<0?41-rtftd*2 5 o«eu* 
3 5 8g^TT*£*g^SK^^«ai«^JS3S^ 
Sft£TX?£S:{SU R^*£±<OfflB222*HA». 

^2ia^r^^x^6B±-e»^-^b^itfc iii-vm 

{fc£tl¥S#x t? * * -> * ;Ufifc «■ €r*T £ C £ 

cw**i o] **s»a*3w*7 7<7*«T»*c: 

(H**l 1] miSMStfyUn 

(11**1 2] S/£Ji&tfSi£jI±<£ IIE-VK^ 

«*a*xtf^*->^;n««i^ nissftMit* 

[0 0 0 1] 
(0 0 0 2] 

xe^*->v;ufiEftffl(o*»fi*tR^«6<, aa£«£<t 
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a<«fflS*VC^*>. CO#i£Tj£fiLfcGaN*£ ( Ps/I& 
S « <W 7 7 -f 7 1 G a N <D fiWfe^ £ & <D X t & M \Z 

■£gte 1 0 s - 1 O'Vcm* £Sfc*rO>*. 
[0 0 0 3] CW«?4^|SBa3*^«a«:ffl^TfP«L/fc 

if^-r^*-H (LD) TttlfflBlCfcoT^. CKO&G 

6 - 1 0 5 7 9 7 ^fcflfctt 

[0 0 0 4] C(0«i^fS]^g(CJ:Dig:efii^^lia^ 
J&U CO*fi±{CXli^*>'^;H*fiEftS**. c 

[0 0 0 5] 

7 7< 7««±CDG a N*8*Wc«#f*Wd»fC J; 0 G 
aNl^MOC VDj£iCcfc^Tj£§L£#j (Applied Ph 
ysics Letters 72# 2^ 1998 2 1 

ismx©2 1 i^-voHiictt, xt: 
#;R$*VCH*. cnfcj:*txtr^*->ir;naEftK^ 

S i 0 2 *T^^8B<7)+*#5SlC»tt<DXy?e-/ h# 

^HBXTttl wnKOXy^^TttS i 0 Z «TX^ 
«±4)»«TX-y?fc:y h*<HtA/£0T*(3, 

[0 0 0 6] 

ai«^e^xtf^*->^;i/«ft)i^tt^«#«c«t)ft^ 



[0 0 0 7] La>Lfc*<€>, ttMttScftWWa)**-?* 

^2o(?)«(*.'S(©Pino«iJa»4, in^TTx^±tc^t> 

2t?0*j».«lcJ:oTH^Snfc»^««i:75:S, CO 
[0 0 0 8] *«WO^**S«OBifi*jS6K:-D^TR 

-a i j o 3 ) -^s i c^feftfflnctm*. s 

mm, Bfc«<o+*sa*Ts. «*tf«MM#Ga 

n^W77<7o (oooi) atwirract 

«a**m<o±<&±w ic , in- vwfc^ifcipww* s 
tt*a«iitj«ft**fc i b<o*«fca:a**f»i:T5c 

C<&aJSltta*i****LT^fc^ 

#^08 6 2 - 2 9 3 9 7 TM**nT^-S«t 5 ft* 

[ooo9] *icc<oa«*tta«±K:K»fcaiaEi<o 

>yS»^)»fll*JS!6^a*ffl^T, Si0 2 , Si 3 N 
A 1 2 0 3 «4)ffiRttflHR. SfcfiMo, Pd, T 

»K<0»;£ttO. 0 0 3-0. 4/im*fttfft^. 

^fc U V y ^ 7i*«©^R*ffl t>TaE«vx 2 £48 0 . 

1-2 tfm<35ffl»tt<0«tijaB (X'Ju/K) ZB&TZ. 
XU y hOiStel 0-4 0 0 0 um£U TX^£E 

[ooio] c<7)«s^cin»i-s«ai«*¥fTicff* 

[0011] Bl f4*»0^-C«fflf^^X^/t^->O 
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5. CCD,£?ftT;^/^->£2 OmmX 2 Ommco 
SJR^ffifCfefcfltlOilLX^fifc-t*. BL*2zWVVi/u 

ZZVmmZa, 2 b<7)aTft«tt»0. 8 6g<i:& 

ft*. *^s^(ci:^S«cO«r@«ii^:0 2iC^r fl Site 
43^X1 0tt**#Sfi, 1 ltt*»ft««. 1 2tt« 
jg®, 13te7X£B* 1 4ttxK^*£/r;HS**A* 

s«i«snxv^. 

[0 0 13] TX*B2<0Hi(l:2 a, 2 b^ftTAK 
JgfiJtT**:. BW^LtBfflSSatLXfiEftL&JI^ 

x ^b 2 ±x»M-r-5«»t4T^ i?aa)«o*fcSfc^w 

»««S:1 ^rBftC-T <5Ci**tti*S. 1 ^ 

cd^^x, T^^±$sK*«^/2:^oXff*> *s^r 

3CD(^ ±EAS*/h£<»0T#*£S*£4:l 
i 0 v^Sicx 'J ? h £^f£T £ 
J8£i:*;L bft£ U-t^-f *- K<afittB#<0;fc* S 

K1-*&Bttfc<, IH-ft^L»Swm0*STl.«£ 
1"§CtT*ffl±OS.*tt««fcSn*. t£-3XgfciiB# 
<0&££g:i 0-1 0 0 0Mm<tU «S»lum8K 

[0 0 14] ^nSX<7)RWXtt«a«*«^^'J y h 
«lC*«LfeWlC^^XRMLfc^ h 

Sffl^Xfi6ftSti:^^^W»X*S. 



2o±ic^«$n^, c<&«cLx»j5fc£ftfciKX«« 

ffi»3t I/— tf s\<Dfcm \Zto X tt3E»/4 ftWSfi«©ffi 

$fcH8, H9lci50^X«tBK 

saifc s & i^s® £ & s a> £**tt*sx» * 
a*, a, B^*fi**ia<3!)tt*«itffl4-»s#*t. 

A, B^«^OSft*«lMT4*^ai*Xffl'&^J: 

[0 0 15] ±Ei»S*#2O0B£K$HiL 
fcifcAa-frSHl 0, HI l£*T«fc2OO>«»0 

[0 0 1 6] Bffl«l<0 2O<0S8<0tt*^Ktt, 2 5 

o«eu:3 5 8 9&tT#iBsx**. grn«2o^a 
»#¥frxw:&<, t)r*Mcftft«:»ox»»ffianx^ 

B0BMAfl»«;**iI«fT. *»Ea»*a*5BWTSft 
WA^3 5 8**jBAS4AllJ««RO«^«<«: 

[0 0 17] 

a»ri/Xtt*^(istfi<aix.A:as*iijfflr*fe^x« 

Ti^JBftSXfcr^+i/^jUjBEiS-tirXm^^^** 
UXttll^KO{>4^xii^*y^;i/ttft*)5Eft$^ 

cn*s«ci:L,xxtf^^->r;^Sffi€ffiffltx^ 

[0 0 18] 

(StlSWl) 2 OmmX 2 0 mmO-tf 7 r <^<7) (0 0 
0 1) ffi±£*J6Ji£:LXffi«G aN/\'7 7r-§^ 
LTillG a Kxe^^y t WSl^Mt^. ±E 
SJSJi±lCCVDk:ioT»3 0. 2 ,urn<£>S i 0, & 
COS iOj lltlca#<07* MJ V^?? 

X£820«^B#2 c<B«*3Mm. j£^B»2dO 
4§£6Mm, ■7X^«2^1o©JB»f,Si:*«)J19r.«S 
XC0fta*4 0 0 AtmiLfc. SfcBBBl^Sttl a 

[00 19] CO±tCMOCVDi£{CJ:^XGaNxe 
* * *> * ;UfiEftBl * 6 ^ mCDfS^K/Sg $ *fc <h 3 5 , 
GaNJ5£SS«vx^B2±XS^bfco C^GaNS 
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±£/£*LfcG a NJS*«ttBffl»±Kfi£ftUfcJiK:tfc 

1. 0 x 1 0 5 /cm 2 "C'afeot. -^X^JtlT^ 
fc(r>BfcB8IS 1 J:OG a NfiEftlcolEfi?S*tti3±-t 1 0 
8 /cm 2 * e>£7*£a2±<B8'&8B#3 

SB BUSS 1 ±OG a NjBKft«iBI8a<0fEtt«ftT* 

CO 0 2 0] tt(R«<tl>T*«Lt. TX^SB2CD*s£ 
£ft£fofc?T3 /imiL, H 1 wmOSfflSB 1 

G aN«*!<OTXi7«2±OG a N«ftJlO»^8S3 

[0021] 2 ) i £m*©*«±0* 
&m±.\z* nwi i tmmvs i o 2 «/^->sbs 

^SBfcJgJSU CWJLCHVPE (A>fl«5<K«aS 

r<0GaNSc«lO»ffiTEM«»CJ;ntf, 
S i 0 2 fltVX?B2±{a5e*l/fcGaNXK**S'* 
;HB8ffi§8 1 -LfC/SftLfcG a N«ICJt^T<Eft*flE 
^*U<fi«LT*5D, (Effi«ao»B45J:*l. 5X 

1 0 s /cm 2 T*ofco -£TX^£ttT^&UBtt 
§8 1 ±C0G a N jS*JI<0<Effi«att*3«fc* 1 0 */ c m 2 

TSoft. S6CT*jr«2±<0«£«#3tt, V* 

§8 2 J: COG aNfi£S«i:«t^fi!S@[^e&SSTfeo 
Stt, StbS8l±co^gSi:^SSco|SfiSS-CSo 

[0022] &mm 3 ) g^n i tmmo&&±<Dm 

**m£H«<D/i*->*2 o 

mmAOSfi^ffiKJgfiSLfc. :o1(:mocvd?£(: 
ctoTAio.i Ga 0 , 9 NxK**>'*;('JSft8IS6 u 
mfl/?$IC/£fi£ 3, fi£gS^vx^S82±T 

jg£Lfc. C^]5SftJB<0«rffiTEM«*CJ:ntf, S i 

0 2 Br^X£«2±i::fifcftU&A U, Ga 0 . 9 Nxtf 

ffi»*^¥L<fi«UT*0, <Effi»SBi5«fc<-7. 0 
x l 0* /cm 2 -Qhotz* -STX^Snt^^B 
ffiSBl JicOA 1 0 ., Ga 0i , NfiE*lO(Effiffi§Ett45«fc 
-fl 0« /cm 2 T$>ofeo S5£V**«2±<0«3' 
S#3B, TXi?a2<7)«^*fci2:^«#<7)«'&«*l* 
litffl(07X?S2±©A 1 GaNJ5£gJ§£lRfcf5]gffi 
«7)6fiSST*ofc. v^^«2 0)*B<0ftfcl£^«»^ 
«£»<&«Eti^ffBBfflai ±OA l 0 ., Ga 0i9 Nf£ 
# € A- Isl fS a? <7> £= tir 3£ a? t» * *«■ . 



[0 0 2 3] JtjftWt LXMt&bti. vx^S62<D4g£ 
±fttcbfcoT3 Mini 0, SffigEltOti^ 1 umiL 

[0024] (uss^i 4 ) nmm i ti§H3W)Sfi±<0* 

&®±(CC VDKi^TffS 0. 2am<7)Si0 2 R£ 

T»#0*ffl»l £^*?a2£fto&/^->*2 0 

2^«#2cOSS4tfm, JE<^«# 2 d<0«* 8 
am, T^^»2Ol-POJBfif,*i:»:<0JH^«ST?O* 
1 0 0 MmiLfc. SfcBfctittKDWttl Mtncl 
fc a COS^ 7^J*M*tt2. 2 9° CI 
<0±ICMOCVDftKJ:oTGaNXli**>Wl/jS* 
R£ I 2 umvm$IZtiL&t Hitters G a NffiSi 
tt^*£»2 COGaNfigglOfcrffiT 
EMWRKJcfttf, S i 0 2 &TX£gB2Ji<£G aNX 
fc!**v*^fiE*lB«tfi« 1 IC/SfiLfcG a NSICifc 

<k*l. 3X10 3 /cm z TS^t -S7Xi7Sn 
-Owi^Btta 1 ±<OG a N*«B<Z>iEffiffSBi5 J:* 
10 8 /cm 2 XS>ott. SSfcv*i7B2±<D»fi'» 
»3tt, TX^S82t7)f|g<Dfi : fol£^g8^tt'&ffi^f*^ 
T<fc<£ T X * §8 2 ±co G a NfSSH PI gg 
®&X&r>tz. TXir«2^«0*feJE^«^«'&« 
0«Efiffi*fi, Bffi»l±OGaN*M£WS*<0<E 

[0 0 2 5] (*J(S«5) 2 0mmX2 0mm^7 7 
<t<?) (0 0 0 1) ilCCVDiaotS^O. 2t± 
mcOS i O z m%&&~T2>, COS i 0 2 &ICjI#cD7 
th'JVy^^-pt, 0 3K^TS#OB£bgEli: 

fc. vxjr«2<0&^»#2 c<&*£3 am, 

j£^8B#2 dGMB*6 am, T^?B2©100iSf ( fi 
t*<OHSr,«S-C0)ftS*4 0 0 MmtLt. £fcBffi 

»0. 4 3Si^^>, 
[0 0 2 6] Z<D±\ZUOC VDSWoTGaNXfc! 
^ * v t JUfiEftlK*: 6 m mCDJ5^lCj£& $ i+fc <h C 5 , 
GaNSEftl«VX^«2±T?tt^Lfc. dCOGaNeS: 
fi®0^rSTEMS^{C<i:n«, S i 0 2 KT*^g82 
±fC«gLfeGaNSE^SBS£iia±{CffiSL> u cStClt 

1. 0X10* / cm 2 TS^fco -Jvx^nt^ 
1 ±^G a N*ftii^lEffi»Ktt*5i-5- 1 x 
10 10 /cm 2 T^ofco £<&£T*j7»2±<&tt£« 

»3ti Tx^ffi2coti^gk : fe/2:^a»oS'&a*^^ 

T, ffll<73TX^S8 2±OegS«i:8Eta(5lggoeCi:SS 
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[0 0 2 7] tk»WiLt*«Lfc, TX^gB2C0«@$: 

G a N f&fil CO T X >7 $ 2 ±0 G a N ffiftl <£>l$£g8 3 

[0 0 2 8] (H8£#]6) 2 0mmX2 0mmW7 7 
^^T<D (0 0 0 1) ffi±£SlKJBi: LTfStSG aN/ty 

®T£. ±KSl6Ji±fCCVDi;:j:t3TW£0. 2^m 
<OS i 0 2 mZtef&TZ, Z<D$ i 0 2 &Kii#<D7* 
hUy^7tC£oT, B5tc*T*#<3«Hi«l<S:^ 

ft. C<0fir, 7^?852<D»^8»2c(0*S6/im, 
j£^86#2 d<0«* 1 2 am> TX^SB2 O 1 z>V>m$i 

»1 1. 3g£££. 
[0 0 2 9] C<0±KMOCVDftCJ:r3TGaNXfcf 

5, GaNj55ftJittvX£«2±T»'frl'&. COG a 
Nfilc4lO»fffiTEM««^J:ntf, S i 0 2 
»2±(C«ftLfcGaNJ«Mtt«ffia±K:dtftL/t« 
*Ctfc-cTCtttt*««»L<fi«UT450, Ctt«flEtt43 
£-£-1. 5xi0 5 /cm 2 tfe^fco -ST^irSn 
TV>&^Biti« 1 _hOG a Nf&&S(Dlfc&Wm&&£*; 
2xiO ! /cm I T&ofz. £&Kv;*j7»2±0JG£ 
ft*H*3tt, TX^»2<0(HOftfe!2:^«^O8S'&«€: 

SKTfcofe. T^j7«2^)«<Z)*fej£^aSjJ'a)«^a5 
<Ofi&SSte&aJ38 1 ±C0G a NfiE*JIiHaflE©IEffi 

[0 0 3 0] (HJ6A7) 2 0mm<f>OSi (100) 
C VDCJ^TffS 0. 2 umCDS i 0 2 

&&itz. c<nm, aais8icogj2A$ i 4 oam, 4 

HAiiitXTaJSiaBS 1 0 0 am, ffltJjfl^fflCl. 
C 2*1 2 0 am, 2ZC£fflA£tt2ZA<hfl«T*5 a 
m02b*#LT»LTH*. CKASC 1 £C 2 t<7)0 

s«©^ffiica*a)7* h u y y57S«cj:t>T*fiEU 

[0 0 3 1 ] :<0±i:GaS*8ttsa*O^7'f H 
K«4§it:^*">ir^ffiCJ;oTGa A s <Oxe^ 
*'>^>>l/J«4^*9 //mco/5^tlJ5eg^ti:fc<h^5, G 



J:nti, S i 0 : R77,27aS2±l;:j£ftUfcGa AsfiE 

(6MLTE PDBBSitlW^fc. -#vx;7£ttT 
1 ±OG a A s ScftlOCttffiattisJ:* 
1 0 3 /cm 2 S€>lCT*>7 88 2 ±cDfi!cSM 

*3tt, teC0TX^»2±OJS£ftl<!:H«ICEPDf4R 

[0 0 3 2] (HSg#j8) 2 Ommx 2 0mm<W7 7 
-f^<7) (0 0 0 1) ffi±lcSJ61£LTft«GaNAy 
77-®£^LT»SG a NXK**v*;Ufifc*«S:1S 
ILL ±teSJ£S±tCCVD(Cct^TJ?$0. 2am 
<DS i 0, tt£*fi£Ufc. C<3S i 0 2 &{CiI#cD7* 
h»jyj r 77frj:^T, H 9 lC*Ti2R*#<0«HJ» 1 

€4 0 am, 4i2A£it£T&M2IB£3 Ometk 
MC$20iim, aC£HA£ttaAi8:2T*2 
Mm<oab*^LTSLT^5, C<A2C 1 <hC 2 

gffi<2£®tCiI#<D7* h U y ^77l*JC«k-3T*fi£L 

[0 0 3 3] C<D±lCMOCVDiS£J:oTGaNXt; 

$ r *->*^j5£ftIR£ l 6 /im^i:^S$tti: 
5, GaNJB£ftJittV*£852±TS£Lfc. CCDGa 
NfiE*H<&WWTEMS««C«fctttf, S i 0 2 

«2±iC«*LfcGaN)E!EftJit4«ffl»±fCjsSftLfcJi 

Jc^l. OxiOVcm 2 TS^L -S7^^$tl 
T^ft^«fcH« 1 ±<OG a N/&fil<fl£ft£g{2;fccfc-e 
10 s /cm 1 -Q&^Tz. 2*>\ZVZ?m2±<Df&&m 
« 3 imco-? X £ 8K 2 ±<Ofi£ ** tft^PIiS^efif 
vx^»2O«O«fej£^«»0)»d85O 
1 ±<DG a N«ft« tBia«<OCia:* 

[0 0 3 4] (nM&\9) 20mm^S i (10 0) 
ffi±KSJSJi<S: UTiSS^MB Ei£C<fc* 2 am<OG a 
As;^y7 7-lS«lSi*'t. ±K*J61±£CVD 
Kcfc^TffSO. 2 amOS i 0 2 K£^fiSt>fc. 
S i 0 2 7* h l J7y77C < koT, Bl 0 

izKtuttmz&mztitz 2 ^cd^^b^za^* 1 
«trs«tn»i4ss<Dtf«±asic*isufc. ceo 

0$, iS^Z^^^42A 1S^A2*1 2 0am. 42 
<hiS£T*$g22B 1RU=B2*6 Oum, &fflCl&tf 
C 2* 1 3 4amtLt. C<Dmc 1 2 <fc«D^ < S 

[0 0 3 5] C<0±CGaS»HEir5a*<0^7-f K 

#- KSSffiXtf^ + i/^jl/ffi^ioTG a A s OXtf* 

*-> + ^fiK*KS9 um<n&&\Zf$L§>2l*tztC*>. G 

a A sdtfiStt*7^^SB2±TKo'Lfc, :OGaAs 
&-&Wt<n R p n r-r ^- . ^ ... u . -~ ^ ^«t- 
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£nt£, S 1 0 2 RTX£»2J:CJ5£ftL&GaAsdE 
fg^LTE PDte&g£tt&7^£. -^T7.^$nT 

i>a^«aia i ±og a a s aftji^efiffiKttis i-t 

[0 0 3 6] (JIJSW10) 2 0mmx2 0mm^t7 
r< "TO (0 0 0 1) g±fCgj£jI£LT{gzIGaNA' 
7 7 7-®£^TiS&G a NxK^ + i^AlSftJI* 

mcoS i 0 2 &£^j£T£, COS i O, KICS3?07 

tut 2 ^0£f^ftiS£iZ3^£ 1 &£T*8ttSB£S« 

ilO^m, &ffiC 1&^C2£4 1 txmtbfz* ZL <£> 

mc i tcztco-3<z>%mtmz 7gT&£. 

[0 0 3 7] d<7)±ICMOC VDffiiaoTGaNie 

1 6 u m<BW*lc£«Stf&£c: 
5, GaNfi£ftlttTXjrB2±Ttt£L&. COG a 
N«*H<OKffiTEM«*C<tntf, S i 0; Stx^> 
gg 2 iitCJSgUfcG a N«*«ttBtb«±[;:j3£ftUfcJI 

i;^l. OxiOVcm 2 TSot -J7^^$tl 
T^&^fcffltt 1 ±OG a NJ5K£«<oeffi«*tt4sJ:* 
10* /cm 2 S5ICT*£«2±0«£lB 

« 3 wvx^ 8B 2 tm&mmmv&tiLm 

[0 0 3 8] (T^jr*ffftflEtblt» IMMIliBM* 

OGaN«Blt7 7'f 7g«£ffl^£* COSS±ica 
«£^7* h U V^77tC^oT, 06(CtfT/^->^: 

JMKttO. 1 7g<h7i£„ CO±iCMOCVD (Vfll 
&JBSIvf§fi£g&) K±:?TGaNXk:**v'*;i'fifcft* 
62 OMm<0fl^£JG£ftS-t*-fci:;r$. GaNJSMtt 
TX£r«2±'C*£Lfc. COGaNfig&SOfcfSTE 
M«»(C±ntf, S t 0, fltV*$'»2±iadt*L&G 
a NXfcr^*->^;Htt*UB8 1 lasfcftLfcG a NHfc 

-tl. 2 x l 0 s /cm 2 Tfe^fco -^TX^SftT 
Hfc^BlilS 1 ±OG a NSftl<7>Gffiffifttt£ ±* 1 
O'/cm 1 U^Lft^6^^i7W2±©» 
S-gg^cogffiSS^SffiSS 1 ±OG a NAftl^ftStt 



m^tzft* «*«»Kttcn(ciasci:tta<* si 3 

te±E«(C*Lfc««lcHSr. T*f7 85i:|BS5TS2 

*<&*»tt«tttf*fc<0TttfcK T«coSiEJftt3ejB 
MKSLfcG aN£(g*C£&< A l N, A 1 G a N~C 
t>A<. tt«tSAoaft«ttaSJKII&j$t)AlN. A 

1 GaNTMK 

[0 0 4 0] 

^h<nzfmtz>cttfT%, -eo±{cxe^*v^,ii/ 

Sfilffl LfcLED^LD B«^*-;i/(0»ft 
[BiB0«**IWl] 

[Ell] *«W(C«fflT*T^^O-W<i:«^|#idE*jg 
H£^T0T&£, 
[0 2] *58W^*****0«H«iSt«"rHT* 

[03] *««l^TX^/^->€7SrHT»*, 
[04] H5S^J4O-7X^/^->^tfT0T^^o 
[05] SWfi«60)T^i7y^->*^-rH"C*'6. 
[06] Hstt«OVXdr^^->SrSrHT*^. 

[07] •ta»<o-**a**s-rBT*-5, 

[09] jUfi«8T«fflUfeT^^^«ffl8B«:«'rHT 
[010] *iK^i9TSfflLfcTZ^OSttigS€^T0 

[011] ttfll 0T«fflLfc7^^©»ffl«ft*-r 

0T*£, 

1 BitiS 

2 TX^gg 
3 

1 0 

i i m^as« 
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1 3 Kfl;!8i$fcttHft<&£ R ^ 1 * 



1 4 it^+v-wi/fiSftJ 



[01] 



[0 2] 



( fin-fun) 
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2DO 
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r 3 ir 6 ~r 3 ir 6 ~i 



400 



400 





[0 5] 



[06] 



Hr 8 inr 8 i 



too 



DO 






r 3 ir 6 ir 3 ir 
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